Human cytochrome P450 CYP2A13: predominant expression in the respiratory tract and its high efficiency metabolic activation of a tobacco-specific carcinogen, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone.
The human CYP2A subfamily comprises three genes, CYP2A6, CYP2A7, and CYP2A13. CYP2A6 is active toward many carcinogens and is the major coumarin 7-hydroxylase and nicotine C-oxidase in the liver, whereas CYP2A7 is not functional. The function of CYP2A13 has not been characterized. In this study, a CYP2A13 cDNA was prepared by RNA-PCR from human nasal mucosa and was translated using a baculovirus expression system. In a reconstituted system, the expressed CYP2A13 was more active than CYP2A6 in the metabolic activation of hexamethylphosphoramide, N,N-dimethylaniline, 2'-methoxyacetophenone, and N-nitrosomethylphenylamine but was much less active than CYP2A6 in coumarin 7-hydroxylation. Of particular interest, CYP2A13 was highly active in the metabolic activation of a major tobacco-specific carcinogen, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone, with a catalytic efficiency much greater than that of other human cytochrome P450 isoforms examined previously. The tissue distribution of CYP2A13 was determined with isoform-specific RNA-PCR. CYP2A13 mRNA was detected in liver and a number of extrahepatic tissues, including nasal mucosa, lung, trachea, brain, mammary gland, prostate, testis, and uterus, but not in heart, kidney, bone marrow, colon, small intestine, spleen, stomach, thymus, or skeletal muscle. Quantitative PCR analysis further revealed that CYP2A13 mRNA is expressed at the highest level in the nasal mucosa, followed by the lung and the trachea. Together, these findings suggest that CYP2A13 plays important roles in xenobiotic toxicity and tobacco-related tumorigenesis in the human respiratory tract.